To ascertain modifications in the activation products derived from oxygen free radicals in patients with chronic pancreatic and extra-pancreatic diseases, lipid peroxide activity was measured in the sera of 40 control subjects, 28 patients with pancreatic cancer, 49 with chronic pancreatitis, and 53 with extra-pancreatic diseases. In 142 of the subjects, elastase 1, amylase, and pancreatic isoamylase activities were also determined.
Abstract
To ascertain modifications in the activation products derived from oxygen free radicals in patients with chronic pancreatic and extra-pancreatic diseases, lipid peroxide activity was measured in the sera of 40 control subjects, 28 patients with pancreatic cancer, 49 with chronic pancreatitis, and 53 with extra-pancreatic diseases. In 142 of the subjects, elastase 1, amylase, and pancreatic isoamylase activities were also determined. Increased lipid peroxide activities were found in some patients with both chronic pancreatic and extra-pancreatic diseases. Patients with chronic pancreatitis studied during relapse had higher activities of lipid peroxides than those without active disease. No difference was found between the values in patients with pancreatic cancer with liver metastases and those without. Correlations were found between lipid peroxides and both amylase and pancreatic isoamylase activities; no correlation was detected between lipid peroxides and elastase 1. In benign biliary tract disease a correlation was detected between lipid peroxides and alanine aminotransferase and alkaline phosphatase activities. In all patients, however, a correlation was found between alkaline phosphatase and lipid peroxide activities.
It is concluded that activation of oxygen derived free radicals occurs in chronic pancreatic as well as in extra-pancreatic disease; it seems to reflect the degree of inflammation. An increase in mixed function oxidasesenzymes that are involved in the hepatic metabolism of toxic substances, and which produce free radicals-has been found in patients with chronic pancreatitis.7 It has therefore been suggested that the activation of oxygen derived free radical products might have a role in the pathogenesis of chronic pancreatitis.59
All the above studies have indicated that oxygen derived free radicals may be involved in the pathogenesis of pancreatic diseases, but to date there are no studies on the amount of free radicals activated during the course of different chronic pancreatic diseases.
We investigated serum variations in the activation products of oxygen derived free radicals such as lipid peroxides in patients with chronic pancreatic diseases and compared them with values obtained in the sera of patients with other gastrointestinal diseases. We also wanted to determine whether there was any association between free radical activity and pancreatic damage or other pathological findings.
Methods
One hundred and seventy subjects were studied: the control group comprised 40 (29 men, 11 women, age range 19-66 years), either healthy members of the medical staff or blood donors. Twenty eight patients had pancreatic cancer of duct cell origin (12 men, 16 women, age range 28-76 years), which had been histologically confirmed'" in intraoperative or necropsy specimens; 16 had liver metastases. Forty nine had chronic pancreatitis (45 men, four women, age range 27-83 years), diagnosed on the basis of the clinical picture and on the positive findings for at least two of the following: abdomen x-ray pictures for pancreatic calcifications, ultrasonography, computed tomography, endoscopic retrograde pancreatography: 19 patients were studied during a relapse. Fifty three had extra-pancreatic diseases (32 men, 21 women, age range 35-78 years), diagnosed on the basis of the clinical picture and appropriate radiological or histological findings or a combination. Of these, eight had extra-pancreatic malignancies (primary liver cell cancer n = 3; duodenal lymphoma n = 1; colorectal carcinoma n = 1; carcinoma of the gallbladder n = 1; carcinoma of the hepatic hilus n = 1; carcinoma of the thyroid gland n = 1). Twenty had benign liver diseases (liver cirrhosis n = 14; liver steatofibrosis n = 2; liver angioma n = 2; chronic hepatitis n = 2). Fifteen had benign biliary tract diseases (gallstones n = 7; benign stenosis of the papilla of Vater n = 3; cholan- Positive correlations were also found between the reciprocal transformation of creatinine values and lipid peroxides in patients with pancreatic cancer (r = -0 5333, p < 0 01), with benign biliary tract diseases (r = -0 9095, p < 0 01), and with gastrointestinal disease (r = -0 7642, p < 005). In patients with benign biliary tract disease a relation was found between lipid peroxides and alanine-aminotransferase (ALT) (r = 069l1, p < 0-01) and with alkaline phosphatase (r = 0 5412, p < 0-05).
In all patients a correlation was found between alkaline phosphatase activity (ALP) and lipid peroxide concentration (r = 0-3745, p < 0 001).
Discussion
Lipid peroxide concentrations were measured in our subjects to quantitate indirectly the activation products of oxygen derived free radicals. Lipid peroxides were found in healthy subjects, suggesting that oxygen free radicals are also produced in the normal state, probably as a consequence of normal metabolic and catabolic processes.
Increased lipid peroxide concentrations were found in some patients with both chronic pancreatic or extra-pancreatic diseases, indicating that there is a non-specific overproduction of free radicals in some phases of the disease. In our patients, however, we did not observe pronounced variations in lipid peroxide concentrations, probably because of their clearance and the dilutional effect of circulation.
Our study suggests that there is an obvious association between the inflammatory state of various organs during different diseases and the amount of lipid peroxides detected. This applies to both chronic pancreatic and extrapancreatic diseases. 
